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(54) Method and apparatus for setting up parallel calls 


(57) The invention relates to a method and logical 
units for providing services in a mobile communication 
system. In the mobile communication system a number 
of calls are handled for one user The calls may have 
different bearer capabilities. In case a further call with 
its bearer capability requests a set-up, either another 
parallel call can be set-up or a call can be put on hold 
or can be disconnected or can be put in a waiting stage. 


Further to this the bearer capabilities of the number n+1 
of calls are checked in order to determine whether any 
of the n calls have the same bearer capabilities. Further 
to this it Is checked whether any of the calls fulfills bearer 
requirements and can be taken on hold. If any of the 
calls meets the requirement, the call is put on hold and 
the further call is set up. 

In addition to this services like a conference call and 
call forwarding are provided. 
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Description 

[0001] The invention relates to a method and logical 
units for providing services in a mobile communication 
system wherein a number of calls with different bearer 
capabilities are handled. 

[0002] When communicating via a mobile communi- 
cation system, in some cases a subscriber is called by 
a third party or wants to communicate with a plurality of 
parties. The GSM (Global System for Mobile communi- 
cation) communication system supports this by offering 
so called supplementary sen/ices, e.g. call waiting, call 
hold, call forwarding on busy subscriber and multi party 
call. All these sen/ices are provided by the network and 
are activated by the mobile user. 
[0003] A core network consists at least of entities that 
provide support for the network features and telecom- 
munication sen/ices. The support provided may include 
for example a functionality of the management of user 
location information, the control of network features and 
services, the transfer mechanisms for signalling and for 
user generated information. 

[0004] In the following these definitions are used, user 
B is a user who is engaged in a call with a user A. User 
A is the mobile user who is provided by the network with 
the respective supplementary service or supplementary 
services. User C Is a user, who originates a call to user 
A, or is called by user A. 

[0005] Call waiting enables user A to receive a call 
from user C. The call from user C is put on call waiting 
and an indication is sent to user B. User B can put the 
call with user A on hold and accept the call from user C. 
He can also reject the call from user C so that this call 
can be forwarded by the call forwarding on busy sub- 
scriber service. If user B accepts the call from C, he can 
set up a multi party call including user A in the active 
call with user C (ETSI Standards GSM02.83 and 
GSM02.84, version 5.0.0, November 1996). 
[0006] Fig. 1 1 b shows an example of a multi party call 
between three users A. B. C. In this example the multi 
party call is active and handled by an conference call 
device CCD in a mobile services switching center MSC. 
A conference call device is a device that can connect 
more than two parties with each other at the same time. 
[0007] The GSM communication system also offers 
packet switched data services as the GPRS (General 
Packet Radio Service). However there are still short- 
comings In the setup of several calls in parallel, as it is 
still not possible for example to do an active speech call, 
Internet browsing and the reception of a fax at the same 
time. 

[0008] To overcome these shortcomings, a so-called 
UMTS (Universal Mobile Telecommunication Service) is 
under development. One of the principles of this com- 
munication system is the provision of multiple calls, 
which means that one user Is able to handle multiple 
calls at the same time (ETSI Standard UMTS 22.00 ver- 
sion 2.0.0, January 1999). 


[0009] The UMTS (Universal Mobile Telecommunica- 
tion System) communication system is capable of han- 
dling several calls to one mobile user equipment, the so- 
called multiple call capability. Opposite to a GSM (Gio- 

s bal System for Mobile communication), the UMTS com- 
munication system neither releases a first call nor puts 
a first call on hold. The UMTS communication system 
sets up several calls in parallel to one mobile user equip- 
ment. This enables a mobile user to use several appli- 

10 cations at the same time. For example a mobile user 
can have a speech call while receiving a fax and doing 
a data call. Even several calls of the same kind, as for 
example multiple data calls are possible. Fig. 11a shows 
an example of a possible implementation of a multiple 

^5 call from a device B and a device C to a mobile user 
equipment A. In this example the multiple calls are han- 
dled in parallel by a mobile services switching center 
MSC. 

[0010] It is a shortcoming of the known UMTS that 
20 there is no description how a mobile user can for exam- 
ple set up a speech call to two subscribers at the same 
time providing also a connection between these two 

subscribers. 

[0011] It is a further shortcoming of the known prior 
25 art that there is no handling for the case that network 
resources for setting up multiple calls are exhausted. 
[0012] Therefore it is an object of the present inven- 
tion to provide a mobile user In a mobile communication 
system that supports a number of calls with the same 
30 or different bearer capabilities for one mobile user with 
additional services. 

[001 3] This problem is solved advantageously by the 
method of claim 1 and the logical units of claim 16 and 
17. 

35 [0014] It is advantageous that the air interface be- 
tween a mobile user equipment and the core network is 
used for only one call and by that uses the radio resourc- 
es more efficiently, this enables an operator to offer 
more calls at the same time. 

40 [0015] Further advantageous is that the communica- 
tion system and the mobile user equipment provide 
more flexibility of call handling to the mobile user, in that 
the mobile user can decide on a per call basis how the 
user wishes to accept a new call. 

45 [0016] It is further advantageous, that the mobile user 
equipment has to use fewer calls, this saves battery 
power and increases the stand-by time and active call 
time of a mobile user equipment. 
[0017] Another advantage is that the system uses 

so services known to a mobile user familiar with GSM, this 
reduces the time a user needs to accept and get used 
to the new system. 

[0018] It is further advantageous that the system uses 
services known to a mobile user familiar with GSM. This 
55 reduces the time a user needs to get used to the new 
services and it reduces the time until a new user makes 
use of the new services. 

[0019] It is advantageous that the connection hard- 
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ware is placed in the core network instead of having it 
into the mobile user equipment, this reduces the costs 
and the size of the mobile user equipment. 
[0020] Further advantageous embodiments of the in- 
vention are found in the claims 2 to 1 5 and claims 1 8 to 
23. 

[0021] It is advantageous according to the depending 
claims that the user defined settings for taking a deci- 
sion, whether a call should be set up as a new parallel 
call, a call should be put on hold or a call should be re- 
jected can be defined once for all further calls, this 
makes the use of the service more comfortable for a mo- 
bile user. 

[0022] Another advantage according to the depend- 
ing claims is that the user defined settings for taking a 
decision, whether a call should be set up as a new par- 
allel call, a call should be put on hold or a call should be 
rejected can be defined before each originating call, this 
makes the use of the service more flexible for a mobile 
user. 

[0023] Further advantageous is according to the de- 
pending claim that the user defined settings for making 
a decision, whether a call should be set up as a new 
parallel call, a call should be put on hold or a call should 
be rejected can be defined before each first attachment 
to a mobile communication system that supports multi- 
ple calls, this offers a good compromise between the 
flexibility and convenience of the service. 
[0024] Further advantageous is according to the de- 
pending claim that the decision logic is fully implement- 
ed in the mobile user equipment, this reduces the nec- 
essary processing in the core network and improves the 
performance of the core network so that the core net- 
work can handle more call attempts in the same time. 
[0025] Another advantageous according to the de- 
pending claims is that the decision logic is fully imple- 
mented in the mobile user equipment, this reduces the 
necessary transfer of information between the mobile 
user equipment and the core network and allows more 
chargeable traffic on the air interface. 
[0026] Further advantageous is according to the de- 
pending claims that the decision logic is partly imple- 
mented in the core network, this reduces the necessary 
signalling in the case that a terminating call is attempted 
to the mobile user equipment. 
[0027] In the following the invention will be further de- 
scribed by means of examples and by means of the fig- 
ures. The following figures show: 

Fig. 1: a signal sequence for the setup of three 
parallel calls in a communication system 
for a mobile terminating call, 

Fig. 2: a signal sequence for the setup of two par- 
allel calls and a hold procedure for a mo- 
bile originating call. 

Fig. 3: a signal sequence for the setup of three 
parallel calls in a communication system 
for a mobile terminating call. 


Fig. 4: a signal sequence for the setup of two par- 
allel calls and the hold procedure for a mo- 
bile terminating call. 
Fig. 5: a signal sequence for the setup of two par- 
^ allel calls and the rejection of a third call. 

Fig. 6: a signal sequence for the setup of three 
parallel calls in a communication system 
for a mobile originating call, 
Fig. 7: a signal sequence forthe setup of two par- 
allel calls and the hold procedure for a mo- 
bile originating call, 
Fig. 8: a signal sequence for the setup of three 
parallel calls in a communication system 
for a mobile terminating call, 
^5 Fig. 9: a signal sequence forthe setup of two par- 
allel calls and the hold procedure for a mo- 
bile terminating call, 
Fig. 10: a signal sequence for the set-up of two 
parallel calls and the rejection of a third 
^0 call. 

Fig. 11a: a multiple call and 
Fig. 1 lb: a multi party call. 

[0028] The sequences according to the figures 1 to 
25 1 0 are only a part of a whole signal transfer process nec- 
essary. However, due to clarity only necessary parts are 
shown. 

[0029] In the following the word call is used as an 
equivalent to the word connection and is explicitly not 
50 restricted to the mean ing of speech call but as every kind 
of connection that could be set up with a mobile user 
equipment. 

[0030] A mobile user equipment as it should be un- 
derstood is an equipment that is capable of communi- 

3S eating wirelessly via a communication system. It is for 
example, a mobile computer capable of communicating, 
a mobile phone or a mobile multimedia system. 
[0031] In the following the method according to the in- 
vention will be further described. The following part of 

40 the description describes the invention in general and 
following this the invention will be further described by 
means of the figures 1-10. 

[0032] A method for providing services in a mobile 
communication system, wherein a number of n calls, 
with n = 1,2,3,... of m different bearer capabilities, with 
m = 1 ,2,3..., are handled includes the following steps. A 
request for a set-up of a further call is n+1 is either re- 
ceived or sent while the number n of calls with m differ- 
ent bearer capabilities are already set up. Further a de- 
50 cision is taken whether to set up a parallel call or to set 
up a further call n+1 by choosing one call to be put on 
hold and by using a bearer with bearer capabilities for 
the new call. 

[0033] As it may be useful to assign a bearer capabil- 
55 ity of another call that is already set up, the following 
further steps are performed. The bearer capabilities of 
the n + 1 calls are compared. It is determined whether 
any of the number of n calls have the same bearer ca- 
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pability m as the further call n+1 , and one of the n calls 
with the same bearer capability as the further call are 
chosen to be put on hold. Then the chosen call is put on 
hold and sending of an acknowledgement and setting 
up the further call is performed. 
[0034] In case there is not any same bearer capability 
existing, the method for providing services provides the 
further steps of determining whether any of the number 
n of calls have a bearer capability sufficient to be used 
for the further call. Sufficient means that the bearer re- 
quirement of a new call attempt are fulfilled and the call 
could be set up. according to this one of the possible 
calls can be put on hold. However, as there may be a 
variety the user either has to choose or the choice is 
done automatically. 

[0035] In a first example of the invention, a core net- 
work UMTS CN, e.g. a mobile communication system, 
contains a logical unit LU with means for comparing 
bearer requirements on bearer capabilities of an incom- 
ing call attempt with bearer capabilities of an active call. 
[0036] Bearer requirements should be understood as 
bearer capabilities that have to be fulfilled by a bearer 
that is used by a call. These requirements could be but 
are not limited to delay, delay jitter, data rates, bit error 
rates, error detection, error correction and further re- 
quirements. 

[0037] An incoming call attempt is an attempt to ter- 
minate a call on a mobile user equipment UE. 
[0038] The logical unit LU in the core network UMTS 
CN further contains a means for deciding whether an 
incoming call attempt should be put on call waiting or 
not and a storage means to store infornnation about ac- 
tive calls, at least bearer capabilities, bearer identifica- 
tion and call identification. 

[0039] This decision can be based on user settings, 
information about current states of the communication 
network as for example traffic load, on information about 
the incoming call attempt and on information about the 
mobile user equipment and its capabilities. 
[0040] The mobile user equipment contains a first log- 
ical unit LU1 with means for deciding whether a call 
should be put on hold and which call should be put on 
hold. The first logical unit LU1 also contains a means for 
detecting whether the bearer requirements of an incom- 
ing call request are fulfilled by a bearer already used by 
an active call of the mobile user equipment UE. As an 
example the bearer requirements of an incoming call re- 
quest that is a data call are fulfilled by an speech call, 
but not the other way around. The first logical unit LU1 
also contains storage means to store information about 
the active calls, at least bearer capabilities and call iden- 
tification. 

[0041] In the following, an example is described by 
means of figure 1 . 

The mobile user equipment UE sets up a first call in a 
first step by sending a setup message SETUP1 (A-B) to 
the core network UMTS CN, e.g. a mobile communica- 
tion system. This message contains at least information 


about the requested call type, the subscriber the call 
should be connected to. and a call identification. A call 
type is an information identifying the type of call, e.g. a 
full rate speech call or a 64 kbit/s data call. The core 
5 network UMTS CN answers in a second step by sending 
an assign message ASSIGN1, which confirms the re- 
quested call and contains at least a bearer identification 
for the call that has been successfully set up. This orders 
the core network UMTS CN and the mobile user equip- 

10 ment UE to set up a user plane for the requested bearer. 
The first logical unit LU1 and the logical unit LU store 
the relevant information about the call. 
[0042] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 

20 ASS1GN2, which confirms the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The first logical 

25 unit LU1 and the logical unit LU store the relevant infor- 
mation about the call. 

[0043] It has to be mentioned here, that the set up of 
the first and the second call as mobile originated calls 
is only chosen by example and should not be seen as 

30 a limit of the invention. 

[0044] The user equipment UE sets up a third call in 
a fifth step by sending a setup message SETUP3(A-D) 
to the core network UMTS CN. This message contains 
again at least information about the requested call type, 

55 the subscriber the call should be connected to, and a 
call identification. The core network UMTS CN answers 
in a sixth step by sending an assign message ASSIGNS, 
which confirms the requested call and contains at least 
a bearer identification for the call that has been success- 

40 fully set up. This orders the core network UMTS CN and 
the mobile user equipment UE to set up a user plane for 
the requested bearer. The first logical unit LU1 and the 
togical unit LU store the relevant information about the 
call. 

45 [0045] As described before a number n of calls is set 
up in parallel. In the example the number of calls that 
are set up in parallel is three. However, as already men- 
tioned the bearer requirements of every call could be 
different. The n calls can have a number of m different 

50 bearer capabilities or can have only one different bearer 
capabilities. Then for n=3 calls. m=1,2 or 3 bearer ca- 
pabilities are possible, which means for m=1 that all 
calls are of the same type and for m=3 that all calls are 
of different type. 

55 [0046] In the following the example is described by 
means of figure 2. 

The mobile user equipment UE sets up a first call in a 
first step by sending a setup message SETUP1 (A-B) to 
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the core network UMTS CN. This message contains at 
least infornnation about the requested call type, the sub- 
scriber the call should be connected to, and a call iden- 
tification. The core network UMTS CN answers in a sec- 
ond step by sending an assign message ASSIGN1. 
which confirms the requested call and contains at least 
a bearer identification for the call that has been success- 
fully set up. This orders the core network UMTS CN and 
the mobile user equipment UE to set up a user plane for 
the requested bearer The first logical unit LU1 and the 
logical unit LU store the relevant Information about the 
call. 

[0047] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
sage again contains at least information about the re- 
quested call type, the subscriber the call should be con- 
nected to, and a call identification. The core network 
UMTS CN answers in a fourth step by sending an assign 
message ASSIGN2, which confirms the requested call 
and contains at least a bearer identification for the call 
that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE 
to set up a user plane for the requested bearer. The first 
logical unit LU1 and the logical unit LU store the relevant 
information about the call. 

[0048] Before setting up a third call, the first logical 
unit LU1 in the mobile user equipment UE decides that 
one call should be set on hold. The first logical unit LU1 
decides that the first call is put on hold. The mobile user 
equipment informs the core network UMTS CN about 
this decision by sending a hold message HOLD{A-B). 
This message Includes an information that a call should 
be put on hold and a call identification of the call. The 
core network UMTS CN puts the call on hold and ac- 
knowledges by sending a message HOLD ACK(A-B) 
which includes a call identification of the call that has 
been put on hold. 

[0049] Aftenwards the mobile user equipment starts to 
set up a third call reusing the bearer of the first call by 
sending a set up message SETUP3(A-D) to the core 
network. The information which bearer has been used 
by the first call can either be stored in the storage means 
to store of the first logical unit LU1 or can be included in 
the acknowledgement message HOLD ACK(A-B). 
[0050] As mentioned before the first logical unit LU1 
decides that a call should be put on hold instead of al- 
lowing a further parallel call. As will be subject to a fur- 
ther part of the description, the logical units can be either 
programmed in that way that for every call a decision 
has to be taken if the call should be put on hold or if a 
parallel call is allowed, or that this is defined only once 
or that this has to be defined before every call. 
[0051] In case that the bearer capability of the call put 
on hold is the same as the bearer capability of the new 
call that is set up. a service Multiparty Call can be in- 
voked. In case that two bearer capabilities of the call 
differ, an ovenwriting assignment is performed. The 


ovenvriting assignment will be further described accord- 
ing to figure 7. 

[0052] In the following the example is described by 
means of figure 3. The mobile user equipment UE sets 

5 up a first call in a first step by sending a setup message 
SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the callt should be connected 
to, and a call identification. The core network UMTS CN 

^0 answers in a second step by sending an assign mes- 
sage ASSIGN1, which confirms the requested call and 
contains at least a bearer identification for the call that 
has been successfully set up. This orders the core net- 
work UMTS CN and the mobile user equipment UE to 

?5 set up a user plane for the requested bearer The first 
logical unit LU1 and the logical unit LU store the relevant 
information about the call. 

[0053] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 

20 SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, e.g. a data call, the subscriber the call should 
be connected to, and a call identification. The core net- 
work UMTS CN answers in a fourth step by sending an 

25 assign message ASSIGN2. which confirms the request- 
ed call and contains at least a bearer identification for 
the call that has been successfully set up. This orders 
the core network UMTS CN and the mobile user equip- 
ment UE to set up a user plane for the requested bearer 

30 The first logical unit LU1 and the logical unit LU store 
the relevant information about the call. 
[0054] The core network CN receives a message 
SETUP3(D-A) indicating an incoming call attempt from 
a user D to A. The logical unit LU in the core network 

35 UMTS CN decides that the incoming call will be set up 
as a new parallel call and sends a set up message 
SETUP3(D-A) and an assign message ASSIGNS to the 
mobile user equipment UE. These messages contain at 
least information about the requested call type, the sub- 

40 scriber the call should be connected to, a call identifica- 
tion, and a bearer identification. 
[0055] In the following the example is described by 
means of figure 4. The mobile user equipment UE sets 
up a first call in a first step by sending a setup message 

45 SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a second step by sending an assign mes- 

50 sage ASSIGN1 , which confirms the requested call and 
contains at least a bearer identification for the call that 
has been successfully set up. This orders the core net- 
work UMTS CN and the mobile user equipment UE to 
set up a user plane for the requested bearer. The first 

55 logical unit LU1 and the logical unit LU store the relevant 
information about the call. 

[0056] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
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SETUP2(A-C) to the core network UMTS CN. request- 
ing the set-up of a call from a user A to a user C. This 
nnessage contains at least information about the re- 
quested call type. e.g. a speech call, the subscriber the 
call should be connected to, and a call identification. The 
core network UMTS CN answers in a fourth step by 
sending an assign message ASSIGN2, which confirms 
the requested call and contains at least a bearer identi- 
fication for the call that has been successfully set up. 
This orders the core network UMTS CN and the mobile 
user equipment UE to set up a user plane for the re- 
quested bearer. The first logical unit LU1 and the logical 
unit LU store the relevant information about the call. 
[0057] The core network UMTS CN receives a mes- 
sage SETUP3(D-A) indicating an incoming call attempt 
from user D to user A. The logical unit LU in the core 
network UMTS CN decides that the incoming call will be 
offered as a waiting call and sends a call waiting indica- 
tion message SETUPW to the mobile user equipment 
UE. This message contains at least information about 
the requested call type, the subscriber the call should 
be connected to, and a call identification. The first logical 
unit LUl decides to accept this waiting call and the mo- 
bile user equipment UE informs the core network UMTS 
CN with CALL CONFIRMED. The mobile user equip- 
ment UE initiates the signaling towards the calling party 
by sending an alerting message ALERTING to the core 
network UMTS CN. The first logical unit LUl in the mo- 
bile user equipment UE decides to put the first call on 
hold. The mobile user Equipment UE informs the core 
network UMTS CN by sending a hold message HOLD 
(A-B). This message includes an information that a call 
should be put on hold and a call Identification of the call. 
The core network UMTS CN puts the call on hold and 
acknowledges by sending a message HOLD ACK(A-B) 
which Includes a call identification of the call that has 
been put on hold. 

[0058] Aftenvards the mobile user equipment accepts 
the waiting call e.g. by reusing the bearer of the first call 
by sending a set up message CONNECT(D-A) to the 
core network. The information which bearer has been 
used by the first call can either be stored in the storage 
means of the first logical unit LUl or can be included in 
the acknowledgement message HOLD ACK(A-B). 
[0059] In the following the example Is described by 
means of figure 5. The mobile user equipment UE sets 
up a first call in a first step by sending a setup message 
SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to. and a call identification. The core network UMTS CN 
answers in a second step by sending an assign mes- 
sage ASSIGN1, which confirms the requested call and 
contains at least a bearer identification for the call that 
has been successfully set up. This orders the core net- 
work UMTS CN and the mobile user equipment UE to 
set up a user plane for the requested bearer. The first 
logical unit LU1 and the logical unit LU store the relevant 


information about the call. 

[0060] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
s sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 
ASSIGN2, which confirms the requested call and con- 
to tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The first logical 
unit LU1 and the logical unit LU store the relevant infor- 
15 mation about the call. 

[0061] The core network UMTS CN receives a mes- 
sage SETUP3(D-A) indicating an Incoming call attempt 
The core network UMTS CN offers this call either as a 
waiting call by sending a call waiting indication message 
20 SETUPW or offers it as a new parallel call by sending a 
setup message SETUP3(D-A). The first logical unit LUl 
in the mobile user equipment UE decides to reject this 
call attempt. The mobile user equipment informs the 
core network UMTS CN by sending a message DIS- 
25 CONNECT(D-A) that carries at least information that a 
call is rejected and a call identification of the rejected 
call. 

[0062] In a second example of the invention, the mo- 
bile user equipment contains a second logical unit LU2 

50 with means for deciding whether a call should be han- 
dled as a new parallel call or as a waiting call. The sec- 
ond logical unit LU2 also contains a means for deciding 
whether a call should be put on hold and which call 
should be put on hold. The second logical unit LU2 also 

35 contains a means for detecting whether the bearer re- 
quirements of an incoming call request are fulfilled by a 
bearer already used by an active call of the mobile user 
equipment UE. The second kDgical unit LU2 also con- 
tains storage means to store information about the ac- 

40 tive calls, at least bearer capabilities, bearer identifica- 
tion and call identification. 

[0063] In the following the example is described by 
means of figure SThe mobile user equipment UE sets 
up a first call in a first step by sending a setup message 
45 SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. A call type is an information 
identifying the type of call, e.g. a full rate speech call or 
50 a 64 kbit/s data call or any other type of call. 

[0064] The core network UMTS CN answers in a sec- 
ond step by sending an assign message ASSIGN1, 
which confirms the requested call and contains at least 
a bearer identification for the call that has been success- 
es fully set up. This orders the core network UMTS CN and 
the mobile user equipment UE to set up a user plane for 
the requested bearer. The second logical unit LU2 
stores the relevant Information about the call. 
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[0065] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 
ASSIGN2. which confirms the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The second log- 
ical unit LU2 stores the relevant Information about the 
call. 

[0066] The user equipment UE sets up a third call in 
a fifth step by sending a setup message SETUP3(A-D) 
to the core network UMTS CN. This message contains 
at least information about the requested call type, the 
subscriber the call should be connected to. and a call 
identification. The core network UMTS CN answers in a 
sixth step by sending an assign message ASSIGNS, 
which confirms the requested call and contains at least 
a bearer identification for the call that has been success- 
fully set up. This orders the core network UMTS CN and 
the mobile user equipment UE to set up a user plane for 
the requested bearer. The second logical unit LU2 
stores the relevant information about the call. 
[0067] In the following the example is described by 
means of figure 7.The mobile user equipment UE sets 
up a first call in a first step by sending a setup message 
SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. A call type is an information 
identifying the type of call. e.g. a full rate speech call or 
a 64 kbit/s data call. 

The core network UMTS CN answers in a second step 
by sending an assign message ASSIGN1, which con- 
firms the requested call and contains at least a bearer 
identification for the call that has been successfully set 
up. This orders the core network UMTS CN and the mo- 
bile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores 
the relevant information about the call. 
[0068] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 
ASSIGN2, which confirms the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The second log- 
ical unit LU2 stores the relevant information about the 
call. 


[0069] Before setting up a third call, the second logical 
unit LU2 In the mobile user equipment UE decides that 
one call should be put on hold. The second logical unit 
LU2 decides that the first call will be put on hold. As al- 
s ready mentioned before, different ways of determining 
if a call should be put on hold or if a parallel call is al- 
lowed, are possible. The mobile user equipment informs 
the core network UMTS CN about this decision by send- 
ing a hold message HOLD(A-B). This message includes 

10 an information that a call should be put on hold and a 
call identification of the call. The core network UMTS 
CN puts the call on hold and acknowledges by sending 
a message HOLD ACK(A-B) which includes a call iden- 
tification of the call that has been put on hold. 

IS [0070] Afterwards the mobile user equipment starts to 
set up a third call by using a new bearer by sending a 
set up message SETUP3(A-D) to the core network. The 
new bearer is necessary because an overwriting ass- 
Ingment is performed. An overwriting assignment will re- 

20 move the user plane of the call that is put on hold and 
sets up a new user plane according to the bearer of the 
waitng call. The core network UMTS CN informs the mo- 
bile user equipment UE about the new bearer identity 
by sending an assignment message ASSIGNS. 

25 [0071] In the following the example is described by 
means of figure 8. The mobile user equipment UE sets 
up a first call in a first step by sending a setup message 
SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 

30 call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a second step by sending an assign mes- 
sage ASS1GN1, which confirms the requested call and 
contains at least a bearer identification for the call that 

55 has been successfully set up. This orders the core net- 
work UMTS CN and the mobile user equipment UE to 
set up a user plane for the requested bearer. The second 
logical unit LU2 stores the relevant information about the 
call. 

40 [0072] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 

^5 to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 
ASSIGN2, which confirms the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 

50 UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The second log- 
ical unit LU2 stores the relevant information about the 
call. 

[0073] The core network UMTS CN receives a mes- 
55 sage SETUP3(D-A) indicating an incoming call attempt. 
The core network UMTS CN informs the mobile user 
equipment about the incoming call attempt by sending 
a set up message SETUP3(D-A). The second logical 
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unit LU2 decides to accept this call as a new parallel call 
and informs the core network by sending an accept mes- 
sage CALL CONFIRMED containing an indication that 
the call should be set up as a parallel call. The core net- 
work UMTS CN answers by sending an assign message 
ASSIGNS, which confirms the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer The mobile user 
equipment UE initiates the signalling towards the calling 
party by sending an alerting message ALERTING to the 
core network UMTS CN. 

[0074] In the following the example is described by 
means of figure 9. The mobile user equipment UE sets 
up a first call In a first step by sending a setup message 
SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber whome should be connected 
to, and a call identification. The core network UMTS CN 
answers in a second step by sending an assign mes- 
sage ASSIGN1, which confirms the requested call and 
contains at least a bearer identification for the call that 
has been successfully set up. This orders the core net- 
work UMTS CN and the mobile user equipment UE to 
set up a user plane for the requested bearer. The second 
logical unit LU2 stores the relevant information about the 
call. 

[0075] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 
SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 
ASSIGN2, which confirms the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The second log- 
ical unit LU2 stores the relevant information about the 
call. 

[0076] The core network UMTS CN receives a mes- 
sage SETUP3(D-A) indicating an incoming call attempt. 
The core network UMTS CN informs the mobile user 
equipment about the incoming call attempt by sending 
a set up message SETUP3(D-A). The second logical 
unit LU2 decides to accept this call as a waiting call and 
the mobile user equipment UE informs the core network 
UMTS CN by sending an accept message CALL CON- 
FIRMED which contains information that the call shall 
be set up as a waiting call and a call identification. The 
mobile user equipment UE initiates the signalling to- 
wards the calling party by sending an alerting message 
ALERTING to the core network UMTS CN. The second 
logical unit LU2 decides to put the first call on hold and 
informs the core network UMTS CN by sending a hold 
message HOLD{A-B) which includes information that a 


call shall be put on hold and a call identification of this 
call. The core network UMTS CN puts the call on hold 
and acknowledges this by sending an acknowledge- 
ment message HOLD ACK(A-B), The mobile user 
5 equipment activates the waiting call reusing the bearer 
of the first call by sending a connect message CON- 
NECT 

[0077] In the following the example is described by 
means of figure 10. The mobile user equipment UE sets 

10 up a first call in a first step by sending a setup message 
SETUP1 (A-B) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 

15 answers in a second step by sending an assign mes- 
sage ASSIGNl , which confirms the requested call and 
contains at least a bearer identification for the call that 
has been successfully set up. This orders the core net- 
work UMTS CN and the mobile user equipment UE to 

20 set up a user plane for the requested bearer. The second 
logical unit LU2 stores the relevant information about the 
call. 

[0078] The mobile user equipment UE sets up a sec- 
ond call in a third step by sending a setup message 

2S SETUP2(A-C) to the core network UMTS CN. This mes- 
sage contains at least information about the requested 
call type, the subscriber the call should be connected 
to, and a call identification. The core network UMTS CN 
answers in a fourth step by sending an assign message 

30 ASSIGN2, which confimis the requested call and con- 
tains at least a bearer identification for the call that has 
been successfully set up. This orders the core network 
UMTS CN and the mobile user equipment UE to set up 
a user plane for the requested bearer. The second log- 

35 ical unit LU2 stores the relevant information about the 
call. 

[0079] The core network UMTS CN receives a mes- 
sage SETUP3(D-A) indicating an incoming call attempt. 
The core network UMTS CN informs the mobile user 

40 equipment about the incoming call attempt by sending 
a set up message SETUP3(D-A). The second logical 
unit LU2 decides to reject this call and the mobile user 
equipment UE informs the core network UMTS CN by 
sending a rejection message DISCONNECT This mes- 

-^5 sage DISCONNECT includes information that the call 
shall be rejected and a call identification of this call. Call 
fOHA/arding on busy subscriber service may be invoked 
if the service is active operative for the subscriber. 
[0080] According to the invention services are provid- 

50 ed in a mobile communication system. As the system 
allows parallel calls, e.g. a UMTS system or any other 
system allowing multiple calls can be understood. The 
services provided to a user can be services like call wait- 
ing call on Hold etc. known in the area of GSM. 

55 [0081] In the following the logical unit according to the 
invention will be further described (without figure). Ref- 
erences known from the figures described before are 
maintained. 
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[0082] A logical unit in a core network UMTS CN of a 
mobile communication system handles a number of n 
calls, with n = 1,2,3,... of m different bearer capabilities. 
withm = 1,2.3 

[0083] Further means for comparing a bearer capa- 
bility requested tor a set up of a further call n+1 with the 
bearer capabilities m of the n calls already set up are 
provided. Therefore the means compares every bearer 
capability of every call. In addition means for deciding 
whether a call should be offered as a new parallel call 
or as a waiting call and for performing the decision are 
provided. The decision is either based on user setting, 
e.g. depending on the connected subscriber, the appli- 
cation or capabilities of the mobile user equipment, e.g. 
number of parallel calls that can he handled, of trans- 
mission or network capabilities, e.g. possible number of 
parallel calls or connections. Storage means for storing 
information about the active calls, e.g. about call identi- 
fication, bearer identification and bearer capability are 
provided, too. 

[0084] Another logical unit provided in a mobile user 
equipment of a mobile communication system wherein 
a number of n calls, with n = 1 ,2,3,.. . of m different bearer 
capabilities, with m = 1,2,3..., are handled is described 
in the following (without figure). 
[0085] The logical unit comprises means for compar- 
ing a bearer capability requested for a set up of a further 
call n+1 with the bearer capabilities m of the n calls al- 
ready set up and means for deciding whether a call 
should be set up as a new parallel call or which of the n 
calls should be put on hold before setting up or accept- 
ing the further call n+1 . The means for deciding are the 
same as described before. Further the logical unit com- 
prises means for performing the decision, and storage 
means storing information about the active calls. 
[0086] In both logical units mentioned before, means 
for deciding are influenced by settings of a user. E.g. a 
user can choose a setting which gives a calling party 
priority classes. This means a specific caller is always 
allowed by the user and connected. Another one, e.g. 
with a lower priority will not be connected. 
[0087] The user settings mentioned before can either 
be set once and stay valid until a further setting or they 
are set before every first attachment to a communication 
system or can be set before every call set up. These 
user settings are brought into the logical unit according 
to the method mentioned before and being part of the 
invention. 

[0088] Further means for indicating a mobile user that 
a decision has to be taken are provided. The indication 
can be either visible, audible or tactile on the mobile user 
equipment. 

[0089] The method and logical units described before 
provide sen/ices that are for example supplementary 
services inherited from a GSM system by a user in an 
UMTS system 


Claims 

1. Method for providing services in a mobile commu- 
nication system, wherein a number of n calls, with 

5 n = 1,2,3,... of m different bearer capabilities, with 
m = 1 ,2,3..., are handled, with the following steps: 

requesting a set-up of a further call n+1 while 
the number n of calls with m different bearer ca- 
^0 pabitities is already set up, and 

deciding either to set up a parallel call or to set 
up a further call n+1 by choosing one call to be 
put on hold and by using a bearer with bearer 
capabilities. 

75 

2. Method for providing services according to claim 1 , 
with the further steps of 

comparing the bearer capabilities of the n + 1 
20 calls, 

determining whether any of the number of n 
calls has the same bearer capability m as the 
further call n+1, and 

choosing one of the n calls with the same bear- 
2S er capability as the further call, to be put on 

hold, put the chosen call on hold and sending 
of an acknowledgement and setting up the fur- 
ther call. 

30 3. Method for providing services according to claim 2, 
with the further steps 

determining whether any of the number n of 
calls has a bearer capability sufficient to be 
used for the further call and choosing one of the 
calls to be put on hold. 

4. Method for providing services according to claim 
1 ,2 or 3, with the further steps 

40 

deciding that the further call n+1 is rejected. 

5. Method for providing sen/ices according to claim 
1,2, 3 or 4, wherein 

45 

the decision either to set up a parallel call or to 
choose a call to be put on hold or to reject a 
call, is influenced by settings of a user. 

so 6. Method for providing services according to claim 
1.2, 3 or 4, wherein 

- the decision either to set up a parallel call or to 
choose a call to be put on hold or to reject a 
call, is depending on settings of parameters. 

7. Method for providing sen^ices according to claim 
1,2,3 or 4. wherein 


75 

2. 
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- the choosing of a call to be put on hold is Influ- 
enced by settings of a user. 

8. N/lethod for providing sen/ices according to claim 
1,2. 3 or 4, wherein 

a call that was chosen to be put on hold is . 

9. Method for providing services according to claim 1 , 
2 or 3, with the further steps 

- deciding that the further call is put on a call wait- 
ing stage. 

10. Method for providing services according to claim 5 
or 7, wherein 

the user settings are set once. 

11. Method for providing sen^ices according to claim 5 
or 7, wherein 

the user settings are set before a first attach- 
ment to the communication system. 

12. Method for providing services according to claim 5 
or 7, wherein 

the user settings are set before a call set up. 

13. Method for providing sen^lces according to any of 
the claims 1 to 12, 


means for deciding whether a call should be of- 
fered as a new parallel call or as a waiting call 
and for performing the decision, and 
storage means for storing information about the 
5 active calls. 

17. Logical unit in a mobile user equipment of a mobile 
communication system wherein a number of n calls, 
with n = 1,2,3.... of m different bearer capabilities, 
10 with m = 1 ,2.3..., are handled 
characterized, by 

means for comparing a bearer capability re- 
quested for a set up of a further call n+1 with 
1^ the bearer capabilities m of the n calls already 

set up, 

means for deciding whether a call should be set 
up as a new parallel call or which of the n calls 
should be put on hold before setting up or ac- 
20 cepting the further call n+1. means for perform- 

ing the decision, and 

storage means storing information about the 
active calls. 

25 18. Logical unit according to claimlS or 17. wherein in- 
formation about an active call are call identification, 
bearer identification and bearer capability. 

1 9. Logical unit according to any of the claims 1 6 to 1 8, 
30 wherein 

the means for deciding are influenced by settings 
of a user. 


75 


- wherein a conference call with a number of us- 20. Logical unit according to any of the claims 16 to 18, 
ers is set up. 35 with 

means for indicating a mobile user that a decision 

14. Method for providing services according to any of has to be taken, 
the claims 1 to 1 3, 

21. Logical unit according to claim 19, wherein 
wherein a call is fonwarded to another user. 40 the user settings are set once. 

15. Method for providing sen^ices according to claim 1 22. Logical unit according to claim 19. wherein 

^' the user settings are set before a first attachment 

to the communication system. 

wherein the services are supplementary serv- 

ices inherited from a GSM system by a user in 23. Logical unit according to claim 19. wherein 
an UMTS system. the user settings are set before a call set up. 

16. Logical unit in a core network of a mobile commu- 
nication system wherein a number of n calls, with n so 
= 1,2.3,... of. m different bearer capabilities, with m 

= 1,2,3 are handled 
characterized, by 

means for comparing a bearer capability re- 55 
quested for a set up of a further call n+1 with 
the bearer capabilities m of the n calls already 
set up. 
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